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(54) Switching method, switching equipment and switching network 



(57) A switching method, switching equipment and 
a switching network are provided by each of which the 
data is transferred economically and with small transfer 
delay and the unit to which the data is to be transferred 
is selected every channel. In AAL type apparatuses 
(4-5, 4-6), CPS packets a, b, c and d in which the voice 
data signals are encoded and the like are processed 
with an AAL type 2 to be multiplexed in ATM cells. The 



ATM cells in which the CPS packets are multiplexed are 
inputted to switching equipment (2-3, 2-4). By a voice 
data decode unit within the switching equipment, for ex- 
ample, the CPS packets a and b are decoded into PCM 
codes a 1 and b 1 , respectively. ATM cells of an ATM type 
1 in which the CPS packets a 1 , b', y' and z 1 are multi- 
plexed are generated by a channel switching unit within 
a network (1) to be suitably inputted to AAL type 1 ap- 
paratuses (3-5, 3-6). 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates in general to a s 
switching method, switching equipment and a switching 
network, and more particularly to switching of cells 
which are transferred with an ATM (Asynchronous 
Transfer Mode) and a switching network. 
[0002] As a switching method in a public network, at 10 
the present time, the STM (Synchronous Transfer 
Mode) is employed. In the STM, the switching process- 
ing is executed in time slots within a frame. As an ex- 
ample of such a frame structure, there is known a frame 
structure in which in a DS1 transferred at a signal rate is 
of 1 .544 Mbits/sec, a set of 1 93 bits is treated as one 
frame, the first bit is the bit which is used to carry out 
the frame synchronization and the like and with respect 
to the bits from the second bit on, 8 bits are treated as 
1 channel (time slot) so that 24 channels are assigned. 
The existing STM network executes the switching 
processing in channels. On the other hand, in the ATM, 
for a ATM cell of 53 bytes consisting of a header part of 
5 bytes and an information part (payload) of 48 bytes, 
the switching processing is executed in ATM cells on the 
basis of the information contained in the header. 
[0003] In general, in the ATM and the like, it is con- 
ceivable that the various media such as voice and data 
are handled. Since the character is different between 
the voice and the data, the processing layer for convert- 
ing the respective media signals into the ATM signals, 
i.e., an AAL (ATM Adaptation Layer) is defined in the 
ITU-T I. 363 series. For example, when converting the 
existing STM signal into the ATM signal, an AAL type 1 
is used, when transferring the encoded voice data, an 
AAL type 2 is used, an AAL type 5 is used for the variable 
length packet data, and so forth. 
[0004] Now, the description will hereinbelow be given 
with respect to the delay when transferring the informa- 
tion relating to voice or the data. In the case where one 
ATM connection is simply given to one channel of the 
STM signal, since when generating one ATM cell, the 
ordering of the ATM cell is waited until data for 48 bytes 
has been well arranged, the delay will occur. More spe- 
cifically, in order that one ATM cell may be generated 
with the signals of only one channel at a signal rate of 
64 kbits/sec, it takes about 6 msec with 125 usee x 48 
frames (bytes). Therefore, as the method of shortening 
a time to generate the ATM cell when converting the ex- 
isting STM signal into the ATM signal, there is known 
the method of assigning a plurality of channels in the 
STM to one ATM connection. This method is defined as 
the Structured Data Transfer Method of the AAL type 1 
in ITU-T I. 363.1 . When adopting this method, if for ex- 
ample, one ATM cell is generated with signals of 24 
channels at a signal rate of 64 kbits/sec, then the ATM 
is generated for a time of about 0.25 msec (1 25 usee x 
24 channels x 2 frames), and hence the delay in gener- 



ation of the ATM cell can be reduced. Similarly, in order 
to reduce the delay when transferring the encoded voice 
data packet, the method wherein tie CPS (Common 
Part Sublayer) packets tc which the CICs (Channel 
Identifiers) used to identify the channels are added are 
multiplexed in one ATM connectior is to be transferred 
is defined n the AAL type 2 in ITU-T I. 363 2. 
[0005] Next, the description will herein be ow be given 
with respect to the method of identifying me channels 
when signals of a plurality of channels are multiplexed 
in the ATM cells as described above. In the Structured 
Data Transfer Method of tne AAL type 1, the variable 
length block is generated with signals of a plurality of 
channels which are handled in the STM signals anc the 
resultant bock is transferred throucn one ATM connec- 
tion. In accordance with this Structured Data Transfer 
Method, s'nee the transfer is carried out wth the offset 
signal exhibiting the location of the bouncary between 
the blocks contained within the payaac of :ne ATM cell, 
the block can be generated on the reception sice by uti- 
lizing that effset signal. In this connection, into which lo- 
cation within the bock which channel is inserted is pre- 
detenminec between the offces : whereby the respective 
channels can be identified on the receptor sice. 
[0006] lr. addition, in the AAL type 2, since the CID is 
added eacn of the CPS packets, ne channels ot the 
CPS packets can be identified on the basis thereof. 

SUMMARY OF THE INVENTION 

[0007] In the conventional Structured Data Transfer 
Method of Tie AAL type 1 , as descrbed above, a plural- 
ity of channels are assignee to one ATM connection. For 
this reason, the signals of a plurality of channels are nec- 
essarily transferred to the same destination On the oth- 
er hand, if the ATM connections are assigned to the re- 
spective units to which the signals of a plurality of the 
channels are to be transferred, then there arises the 
problem that the delay will be increased as described 
above. This is also applied :o the AAL type 2 with wnich 
the encoded voice data is transferred As fo: the menod 
of reducing the delay time, or example, there is knewn 
a partially ^ ileo cell methoc which s shown in :tTU-T I. 
363. 1 . This method is such that the user irormaticn is 
contained n a part of the ATM cell and Che cummy f.H is 
contained n the remaining part. In the case :f this meth- 
od, however, since the meaningless signal s necessar- 
ily contained in the ATM eel the nunber o: eel As in ihe 
switching equipment or the network is increased. This 
exerts an influence on the traffic cha3cteris:cs. iln order 
to solve this problem, the internal sqnaJ transfer speed 
needs to be increased. This is not economical. 
[0008] In the light of the f creeping: the present inven- 
tion has been mace in order to sove the aoov/e-rren- 
tioned prob.ems associated with the prior an It is there- 
fore an object of the present invention to provide a net- 
work, switching equipment and a switching system by 
which when signals of a plurality of channes are trans - 
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ferred in the form of the ATM cells, the signals can be 
transferred economically and with small delay, and in 
addition thereto, the unit to which the signals are to be 
transferred can be selected every channel. 
[0009] It is another object of the present invention to s 
provide a technology by which when a voice data signal 
decode circuit is provided in a network, an encoded or 
decoded voice data signal can be transferred econom- 
ically and with small delay and also the unit to which the 
signals are to be transferred can be selected for chan- 10 
nets having different destinations. 
[001 0] It is still another object of the present invention 
to provide a technology by which since when signals of 
a plurality of channels which have been multiplexed by 
the Structured Data Transfer Method of the AAL type 1 is 
or signals of a plurality of channels which have been 
multiplexed the AAL type 2 are intended to be trans- 
ferred, those signals are transferred with those signals 
multiplexed, the transfer can be carried out economical- 
ly and with small transfer delay, and the unit to which 20 
the signals are to be transferred can be selected every 
channel in a network and also the multiplexing can be 
made in the ATM cell every unit to which the signals are 
to be transferred. 

[001 1 ] It is yet another object of the present invention 2$ 
to provide switching equipment, a switching system and 
a network in which in a network in which cells subjected 
to the ordering of the ATM cells by utilizing a plurality 
kinds of AALs, the conversion of the AAL type, the con- 
version of the signals or the like (encoding, decoding, 30 
encryption or the like of codes) is carried out in such a 
way as to be able to interconnect those systems, so that 
information which has been contained in the ATM cell is 
transferred to a desired destination. 
[0012] In order to solve the above-mentioned prob- 35 
lems associated with the prior art, according to an as- 
pect of the present invention, there is provided a network 
having a function of inputting first ATM cells which have 
been generated by multiplexing signals of a plurality of 
channels to switch signals of the plurality of the channels 40 
which are multiplexed in the plurality of first ATM cells 
to generate second ATM cells to output the second ATM 
cells thus generated. In addition, according to another 
aspect of the present invention, there is provided a net- 
work wherein the first ATM cells or the second ATM cells *s 
are each the ATM cells which are generated by the 
Structured Data Transfer Method of the AAL type 1 or 
the AAL type 2, or the ATM cells which are generated 
by an AAL type 5. 

[0013] According to a first solution of the present in- so 
vention, there is provided a switching method including 
the steps of: 

inputting ATM cells of a first type which have been 
generated by multiplexing signals of a plurality of ss 
channels; and 

switching said signals of the plurality of the chan- 
nels which are multiplexed in the plurality of ATM 
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cells of the first type and converting the signals of 
the channels to the same destination into ATM cells 
of a second type which are employed by the same 
destination to output the ATM cells of the second 
type thus obtained. 

[0014] According to a second solution of the present 
invention, there is provided a switching method includ- 
ing the steps of: 

inputting ATM cells of a first type and ATM cells of 
a second type which have been generated by mul- 
tiplexing signals of a plurality of channels having dif- 
ferent destinations; and 

switching the signals of the plurality of the channels 
which are multiplexed in the plurality of ATM cells 
of the first type and the plurality of ATM cells of the 
second type, and converting the signals of the chan- 
nels to the same destination into the ATM cells of 
the first type, the ATM cells of the second type or 
ATM cells of another type which are employed by 
the same destination to output the resultant ATM 
cells. 

[0015] According to a third solution of the present in- 
vention, there is provided switching equipment includ- 
ing: 

an ATM switch for accommodating therein a plural- 
ity of ATM lines to carry out switching with header 
information of ATM cells; and 
an ATM upper layer switch having an input and an 
output connected to the ATM switch for inputting 
ATM cells of a first type which have been generated 
by multiplexing signals of a plurality of channels and 
switching the signals of the plurality of the channels 
which are multiplexed in the plurality of ATM cells 
of the first type to generate ATM cells of a second 
type to output the ATM cells of the second type thus 
generated to the ATM switch. 

[0016] According to a fourth solution of the present 
invention, there is provided switching equipment includ- 
ing: 

a first ATM upper layer switch for accommodating 
therein a plurality of ATM lines and inputting ATM 
cells of a first type which have been generated by 
multiplexing signals of a plurality of channels and 
switching the signals of the plurality of the channels 
which are multiplexed in the plurality of ATM cells 
of the first type to output the resultant signals; 
an ATM cell switch connected to the first ATM upper 
layer switch for carrying out switching with header 
information of the ATM cells; and 
a second ATM upper layer switch having an input 
and an output connected to the ATM cell switch for 
inputting the ATM cells of the first type which have 
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been generated by multiplexing signals of the plu- 
rality of the channels and switching the signals of 
the plurality of the channels which are multiplexed 
in the plurality of ATM cells of the first type to gen- 
erate ATM cells of a second type to output the ATM 
cells of the second type thus generated. 

[0017] According to a fifth solution of the present in- 
vention, there is provided a switching network including 
a plurality of switching equipment as described above, 
wherein a source which will employs ATM cells of a first 
type inputs the ATM cells of the first type which have 
been generated by multiplexing signals of a plurality of 
channels; the signals of the plurality of the channels are 
switched which are multiplexed in the plurality of ATM 
cells of the first type, and the signals of the channels to 
the same destination are converted into ATM cells of a 
second type which are employed by the same destina- 
tion to be outputted; and the same destination receives 
the ATM cells of the second type. 
[0018] Other objects, features and advantages of the 
present invention will become apparent from the de- 
scription of the embodiments of the invention taken in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] 

Fig. 1 is a block diagram showing a configuration of 
a first embodiment of a network according to the 
present invention; 

Fig. 2 is a block diagram showing a configuration of 
switching equipment installed in the network; 
Fig. 3 is a block diagram showing another configu- 
ration of switching equipment installed in the net- 
work; 

Fig. 4 is a block diagram showing a configuration of 
a second embodiment of the network according to 
the present invention; 

Fig. 5 is a block diagram showing a configuration of 

a first embodiment of an AAL switch; 

Fig. 6 is a block diagram showing a configuration of 

a second embodiment of an AAL switch; 

Fig. 7 is a block diagram showing a configuration of 

a third embodiment of an AAL switch; 

Fig. 8 is a block diagram showing a configuration of 

a fourth embodiment of an AAL switch; 

Fig. 9 is a block diagram showing a configuration of 

a memory control unit 244; 

Fig. 10 is a block diagram showing a configuration 

of an AAL type 1 read control unit 7; and 

Fig. 11 is a block diagram showing a configuration 

of an AAL type 2 read control unit 8. 

DESCRIPTION OF THE EMBODIMENTS 

[0020] The preferred embodiments of the present in- 



vention will hereinafter be described in decail with refer- 
ence to trie accompanying drawings. 

(1) Network and Switching Equipment According tc First 
5 Embodiment 

[0021] Fig. 1 is a block diagrarr showing a eonngu ra- 
tion of a first embodiment of a nerwork according *.o the 
present invention. 

io [0022] In Fig. 1, there is shown the situation in which 
a processing for an AAL :ype 1 is executed by an AAL 
type 1 apparatus 3-1 to generate an ATM cel.ll 100, and 
signals a. b, c and d of channels are trarsfecTed in the 
form of mat ATM cell to a networx 1. In addition, in an 

is AAL type 1 apparatus 3-2. signals w, x. y and z of chan- 
nels are - ran sf erred in the form cf an ATM cell "t01 to 
the network 1 . In this connection, tie signals a, b, y and 
z which are multiplexed h the A~M cells 10O and 101 
are addressed tc an AAL rype 1 apparatus 3-3, and the 

20 signals w, x, c and d which are aso mutplexed "n the 
ATM cells 1 00 and 101 are addressee' to an AAL type 1 
apparatus 3-4. In this case, the AAL type " apparatuses 
3-1 and 3-2 input respectively the ATM ce; 10O contain- 
ing therein the signais a, b, c and d anc the ATM cell 

25 -,01 containing therein the signais w v x, y and z :o the 
network T and the signals of the cnanmefs are switched 
by the switching equipment 2-1 and 2-2. "hen, an ATM 
cell 104 containing therein the sicnals a. z. y and z and 
an ATM cell 105 containng therein tine sgnals w. x, c 

30 and d are outputted from tie network 1 to ae sent :o the 
AAL type 1 apparatuses 3-3 and 3-4, rescectirvely. 
[0023] In a similar way. an AAL type 2 processing is 
executed by AAL type 2 apparanses 4-* and 4-2, an 
ATM cell 102 containing therein 2 PS packets A. B, C 

35 and D and an ATM cell 1 03 containing therein CPS pack- 
ets W, X Y and Z are bcth inpuzed lo re network 1 , 
and the signals of the channels are swtched by the 
• switching equipment 2-1 and 2-2 In addtiom, an ATM 
cell 1 06 containing therein the CPS packeis A, B, Y and 

40 z and an ATM cell 1 07 containing n ere in re CPS pack- 
ets W, X. C and D are bo*Jn out p Lied fron the network 
1 to be transmitted to AA_ type 2 apparatuses 4-3 and 
<i-4, respectively. 

[0024] Fig. 2 is a block diagram, shewin: a configura- 
^5 ton of switching equipment according to re present in- 
vention which is instaJled n the neewctrk. h Fig. 2, -here 
is shown an example in which re CPE packets are 
switched which are multiplexed in :he ATV celKs with the 
AAL type 2. 

50 [0025] The ATM cells i02, 103 106 anc 107 are re- 
spective?;/ inputted to interfaces cr the sweching equip- 
ment 2-*i shown in Fig. 2. The signals are inputtec/out- 
putted to from an ATM cetl switch 23 chro-gh line inter- 
faces 25-1 , 25-2 and 25-3 with the ATM ceil terminating 

55 both of a physical layer of the ATM cell anc an ATM layer 
as a unit The ATM cell switch 23 transfers (switches) 
the ATM cells, which have been hpuHed. to an output 
port on the basis of the header information off the ATM 
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cells. The CPS packets A, B, C and D are multiplexed 
in the ATM cell 102 which has been inputted to the line 
interlace 25-1 , and the CPS packets W, X, Y and Z are 
multiplexed in the ATM cell 1 03 which has been inputted 
to the line interface 25-2. Since in the switching equip- 
ment 2-1 of the present invention, the CPS packets 
which are multiplexed in the ATM cells 102 and 103 are 
switched, and hence the signals are transmitted/re- 
ceived to/from an AAL switch 24 in which the ATM cells 
are temporarily disassembled into the CPS packets to 
carry out the switching every CPS packet, the output 
port information on the basis of which the ATM cells 1 02 
and 103 are transferred to the AAL switch 24 is set in 
the line interfaces 25-1, 25-2 and the ATM cell switch 
23, and those ATM cells are transferred to the AAL 
switch 24. The ATM cell in which the CPS packets A, B, 
C and D are multiplexed, and the ATM cell in which the 
CPS packets W, X, Y and Z are multiplexed are both 
inputted to the AAL switch 24. In the AAL switch 24, as 
will be described in detail later, the switching of the CPS 
packets is carried out, and the ATM cell 1 06 in which the 
CPS packets A, B, Y and Z are multiplexed and the ATM 
cell 107 in which the CPS packets W, X, C and D are 
multiplexed are both inputted to the ATM cell switch 23. 
On the basis of the setting of the output port information 
of the AAL switch 24 and the ATM cell switch 23, those 
ATM cells 1 06 and 1 07 are outputted to the line interface 
25-3 to be transferred to the network 1. 
[0026] The switching equipment 2-1 is configured in 
such a way that the information relating to the determi- 
nation of the output port of the ATM cell switch 23, the 
information in which the respective ATM connections 
are of the AAL type 1 or the AAL type 2, and the infor- 
mation of the channel switching method in the AAL 
switch 24 are, for example, determined on the basis of 
the control signal contained in the ATM cell for the con- 
trol signal which is transferred between the networks or 
the switching equipment, or are previously set as the 
office data in the functional block of the networks or the 
switching equipment from the network managing appa- 
ratus (not shown). When the control is carried out be- 
tween the apparatuses on the basis of the transfer of 
the control signal and the like, a switching equipment 
control unit 22 sets the data in the line interfaces 25-1, 
25-2 and 25-3, the ATM cell switch 23 and the AAL 
switch 24, which are provided in the apparatus, on the 
basis of the control signal which has been received from 
other network or switching equipment through the line 
interfaces 25-1 , 25-2 and 25-3, respectively. In addition, 
when the office data is previously set, in response to the 
input through a control terminal 21 , the switching equip- 
ment control unit 22 sets the data in the apparatus (the 
terminal 21 may be controlled by the network managing 
apparatus (not shown) in some cases). 
[0027] In the Structured Data Transfer Method of the 
AAL type 1, after having generated the block which is 
synchronous with the clock in the network or the like, 
the signals are transferred. Therefore, the synchronous 
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signal which is required to generate the block used to 
switch the channels by the AAL switch 24 is generated 
in a timing generating unit 26 to be transferred to the 
AAL switch 24. The timing generating unit 26 generates 
s the signal on the basis of the clock which has been ex- 
tracted through the line interface 25-3 connected to the 
network 1 . 

[0028] While above, the example has been described 
in which the signals which have been inputted through 

10 the line interfaces 25-1 , 25-2 and 25-3, respectively, are 
transferred via temporarily the switch 24, it is to be un- 
derstood that in the switching equipment according to 
the present invention, with respect to the ATM connec- 
tion in which the channels in the insides of the ATM cells 

is do not need to be switched, the output port of the ATM 
cell switch 23 is set to the line interfaces 25-1 , 25-2 and 
25-3 without via the AAL switch 24, whereby the switch- 
ing can be carried out in ATM cells. The switching equip- 
ment of the present invention includes, in addition to the 

20 normal ATM switch for switching the ATM cells as de- 
scribed above, a processing (ATM) switch, in the upper 
layer, for executing the signal processing of disassem- 
bling each of the ATM cells at the AAL level to switch 
the signals which are multiplexed in the inside of the 

25 payload, wherein the switching function is distributed in 
accordance with the type of the ATM cell or the unit of 
switching the signals contained in the ATM cells in order 
to execute the desired processing. If such a configura- 
tion is adopted that those ATM switches are arranged 

30 into the hierarchy or the functions thereof are divided, 
then it is possible to provide the economical switching 
equipment since the switching equipment does not need 
to be configured in such a way as to include only the 
switch having the processing function as well of the up- 

35 per layer. In addition, since with respect to the ATM cell 
requiring the processing of the upper layer, there is 
adopted such a configuration as to transfer that ATM cell 
to another ATM switch to process that ATM cell therein, 
the conventional ATM switching which does not require 

40 any of the processings of the upper layer may be carried 
out using the ATM switch which has been conventionally 
used and hence it is possible to realize the economical 
switching system. In addition thereto, since the sources 
of the switch can be assigned to the switching of the 

45 normal ATM cells, it is possible to provide the switching 
system in which it is difficult for the overcrowding and 
the cell loss to occur and which is excellent in the traffic 
characteristics. Further, since there is adopted such a 
configuration that the switches each having the process- 

50 jng function of the upper layer are distributive^ ar- 
ranged, by only arranging suitably the upper layer 
processing switch corresponding to the various 
processing forms as shown in the embodiment as will 
be described later in accordance with the load, it is pos- 

55 sible to provide a highly functional ATM switching equip- 
ment which has the various processing functions and in 
which even when the ATM cells are mixedly provided 
for which the ordering is carried out with a plurality kinds 
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of AAL types, the interconnection can be readily carried 
out. In addition, since the upper layer switch can be sim- 
ply selected, installed and exchanged, it is possible to 
provide switching equipment, a switching system and a 
network each of which has an economical configuration 
and each of which is excellent in maintenance and op- 
eration. 

[0029] Fig. 2 is a block diagram showing another con- 
figuration of the switching equipment installed in the net- 
work. 

[0030] In this case, there is shown an example of the 
coping method in the case where the traffic which is to 
be processed by the AAL switch is very large, and a plu- 
rality of AAL switches 24-1, 24-2, 24-3, 24-4 and 24-5 
are provided in order to execute that processing. Other 
constituent elements are the same as those which are 
shown in Fig. 2 and which have been described with ref- 
erence therewith. In this case, when the signals which 
have been inputted through the line interfaces 25-1 and 
25-2 are distributed to the AAL switches as they are 
through only the ATM cell switch 23, those signals may 
not be successfully multiplexed in some cases. For this 
reason, the AAL switches 24-1 and 24-2 are provided 
between the line interfaces 25-1 and 25-2, and the ATM 
cell switch 23. By the provision of the AAL switches 24-1 
and 24-2, the signals are switched in such a way that 
the ATM switch 23 can distribute the ATM cells which 
have been inputted to the switching equipment 2-1 to 
the AAL switches 24-3 and 24-4 which are provided in 
the after stage of the ATM switch 23. More specifically, 
the AAL switches 24-1 and 24-2 provided in the before 
stage of the ATM cell switch 23 are the switches which 
serve to temporarily separate and switch the signals 
which are previously multiplexed in the ATM cells to re- 
edit the contents of the signal multiplexing in the ATM 
cells inputted to the switching equipment 2-1 in such a 
way that the loads in the AAL switches 24-3 and 24-4 in 
the after stage of the ATM cell switch 23 can be adjusted 
and distributed. The ATM switch 23 transfers those ATM 
cells (102-11, 102-12, 102-21, 102-22, 103-11, 103-12, 
103-21, 103-22, and the like) which have been re-edited 
to the AAL switches 24-3 and 24-4 in the after stage. 
This operation is the same as that in the above-men- 
tioned embodiment. In addition, the AAL switches 24-3 
and 24-4 in the after stage carry out the similar switching 
operation to that of the above-mentioned embodiment. 
While the description has been given with respect to the 
example in which the loads are distributed, there may 
be adopted the distributed function type configuration in 
which the ATM cells which have been inputted every 
type such as the cell of the AAL 1 type or the cell of the 
AAL 2 type are re-edited in the switches in the before 
stage, and also the signal processing such as the 
switching or the signal conversion is executed by the 
switches in the after stage. If as in the present invention, 
such a configuration is adopted that a plurality of upper 
layer switches are distributively arranged in the ATM 
switch, then the switching of the signals is distributed to 



the AAL switches 24-3 and 24-4. Therefore, in the case 
where the traffic is large, even when the cells of a plu- 
rality kinds of AAL types are required to execute the var- 
ious kinds of signal processings, it is possible to provide 

5 switching equipment, a switching system and a network 
each of which can cope readily with such a case. Also, 
the number of upper layer switches can also be readity 
increased, and hence it is possible to simply provide a 
switching equipment, a switching system and a network 

10 each of which has the economical configuration and 
each of which is excellent in operation and mainte- 
nance. 

[0031] In this example, the ATM cell 102-1 (A. 3, C. 
D) is inputted through the line interface 25-1 and then is 
is disassembled into the ATM cells 102-11 (A) and 102-12 
(B, C, D) by the AAL switch 24-1 . Likewise, the ATM cell 
102-2 (E, F, G, H) is also inputted through the line inter- 
face 25-1 and then is disassembled into the ATM cells 

102- 21 (E) and 102-22 (H, G, F) to be recited by the 
20 AAL switch 24-1 . On the other hand, the ATM cells 1 03-1 

and 103-2 which have been inputted through the line 
interface 25-2 are, likewise, re-edited into the ATM celts 

103- 11 (W), 103-12 (X, Y. 2), 1 03-21 (S) and 103-22 (T, 
U, V) by the AAL switch 24-2, respectively. Now ; if it is 

25 assumed that the ATM ceils 102-11, 102-22, 103-1 1 and 
103-22 have the header of the same destination, then 
those ATM cells are switched by the ATM cell switch 23 
to be outputted to the AAL switch 24-3. Then, the AAL 
switch 24-3 switches those ATM cells which have been 

30 obtained by the re-edition to generate the ATM cells 
106-1 (A, T, G, H) and 106-2 (W, F, U, V) every same 
destination to transfer the ATM cells thus generated to 
the ATM cell switch 23. The ATM cells 106-1 and 106-2 
are transferred to the network through the line interface 

35 25-3. Likewise, the ATM cells 102-12, 102-21, 103-12 
and 103-21 are also supported by the AAL switch 24-4, 
and the ATM cells 106-3 and 106-4 are transferred to 
the network. The AAL switch 24-5 is alsc operated in 
the same manner as that in the AAL switches 24-1 and 

40 24-2. 

(2) Network of Second Embodiment 

[0032] The configuration of a second embodiment of 
45 the network according to the present invention is snown 
in the form of a block diagram in Fig. 4. 
[0033] In Fig. 4, there is shown the situation in which 
the packets each including the encoded voice data are 
multiplexed with the AAL type 2 to be transferred to a 
so network V and are decoded into the PCM codes by the 
voice data decode function within the network 1 ' and the 
resultant signals are multiplexed with the AAL type 1 to 
be transferred. 

[0034] In Fig. 4, in AAL type 2 apparatuses 4-5 and 
55 4-6, the CPS packets A', B\ C and D' , and W, X\ T 
and 11 each including encoded voice data are processed 
with the AAL type 2 to be multiplexed in ATM cells 102' 
and 1 03', respectively. In addition, those signals are de- 
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coded into the PCM codes in such a way that for exam- 
ple, the CPS packet A' is decoded into a* and the CPS 
packet B' is decoded into b' by the voice data decode 
function within each of switching equipment 2-3 and 2-4. 
Further, ATM cells 108' and 109' of the ATM type 1 in s 
which the CPS packets a', b\ y 1 and z\ and w\ x\ c' and 
d' are respectively multiplexed by the channel switching 
function within the network 1 1 are generated. The cells 
of the ATM type 1 are suitably inputted to AAL type 1 
apparatuses 3-5 and 3-6. The switching equipment 2-3 io 
and 2-4 shown in Fig. 4 has the same configuration as 
that of the switching equipment 2-1 and 2-2 shown in 
Fig. 2, and an AAL switch unit 24 in each of the switching 
equipment 2-3 and 2-4 is, as will be described later, fur- 
ther provided with a voice data decoder. The AAL switch is 
24 is provided with a voice data encoder for encoding 
the voice data with the similar configuration, whereby 
contrary to the above-mentioned example, the signal of 
the AAL type 1 can be converted into the signal of the 
AAL type 2. 20 

(3) AAL Switch 

[0035] The configuration of a first embodiment of the 
AAL switch is shown in the form of a block diagram in 2s 
Fig. 5. 

[0036] After the ATM cells 110 and 101 which were 
structured by utilizing the Structured Data Transfer 
Method defined with the AAL type 1 have been inputted 
to the switch 24, the headers of the AAL cells are deleted 30 
and analyzed in a header analysis unit 241 and then the 
data in the payload unit is stored in blocks handled in 
the Structured Data Transfer Method in a memory 242 
(stored in the insides 242-1-1 to 242-1 -n of the memory 
242 every block). The data is read out from the memory 35 
242 in accordance with the new multiplexing rule for the 
channels (packets) in the inside of the ATM cells to be 
generated, whereby the ATM cells 1 04 and 1 05 are gen- 
erated in which the channels are switched. In addition, 
when the cells 102 and 103 of the AAL type 2 have been 40 
inputted, the CPS packets are stored in the memory 242 
every channel (stored in insides 242-2-A to 242-2-Z of 
the memory 242 every CPS packet). The CPS packets 
thus stored are read out in accordance with the new mul- 
tiplexing rule, whereby the ATM cells 106 and 107 can 45 
be generated in which the CPS packets are switched. 
[0037] First of all, for the ATM cell which has been in- 
putted to the AAL switch 24, the ATM cell header thereof 
is analyzed in the header analysis unit 241 . Since in the 
ATM cell of the AAL type 1 , the structured data transfer so 
block boundary can be detected on the basis of the off- 
set information which is transferred only one time to the 
eight cells for one ATM connection in this header anal- 
ysis, the data which is divided in blocks into the cells of 
the AAL type 1 is fetched to be stored in the memory ss 
242. The information relating to the size of each of the 
blocks is structured in such a way that similarly to the 
settings within the above-mentioned switching equip- 



ment, the data is transferred on the basis of the control 
signal between the switching equipment, or. the net- 
works, and the data is set as the office data. The infor- 
mation relating to the size of each of the blocks is stored 
in a table 241 -1 which is provided in the header analysis 
unit 241 every reception ATM connection, and the con- 
trol of writing the data of each of the blocks to the mem- 
ory 242 is carried out in accordance with the contents 
of the table 241 -1 . In this example, the input ATM head- 
er, the corresponding connection number, the informa- 
tion relating to the block length, the information relating 
to the number of block remaining bytes, the SN predic- 
tor, the pointer hysteresis and the like are stored in the 
table 241 -1 . In addition, the check of the reception ATM 
cell sequence number, the processing of the offset in- 
formation and the like are executed in the header anal- 
ysis unit 241. Since those processings are executed in 
ATM connections, the data is stored in the table 241-1 
in order to carry out the management every reception 
ATM connection for those processings (the table may 
be separated). 

[0038] In the ATM cell of the AAL type 2, the offset is 
shown in the start field of the first byte of the ATM pay- 
load as shown by the recommendation, the head of the 
CPS packet is present in the location which is shown by 
that offset. That is, it is said that the data of the CPS 
packet, which is left since it is more than the ATM cell 
can accommodate therein, right before the same ATM 
connection fills up to right before the head location 
thereof. Therefore, the data up to right before the head 
location which is shown by the offset is stored in the 
memory 242 in such a way as to be linked to the CPS 
packet right before the data. Since this processing is al- 
so executed every ATM connection, the information 
such as the channel information of the final CPS packet 
within the ATM cell, and the number of remaining bytes 
of the CPS packet which is inherited to the next ATM 
cell is managed every reception ATM connection by the 
table 241 -2 and the control of writing the CPS packet to 
the memory 242 is carried out. In this example, the input 
ATM header, the CPS header corresponding to the data 
right before the offset, the offset expected value, the in- 
put CPS header, the corresponding connection number 
and the like are stored in the table 241 -2. 
[0039] As described above, since the data which is 
multiplexed in the ATM cell which has been received 
every block in the AAL type 1 Structured Data Transfer 
Method, while every channel of the CPS packet in the 
AAL type 2 is stored in the memory 242, the switching 
of the channels in the AAL type 1 and the switching of 
the CPS packets in the AAL type 2, i.e., the switching of 
the information is carried out on the basis of the read 
control by the memory control unit 24. The details there- 
of will be specially described later with reference to Figs. 
9to 11. 

[0040] In the header generating unit 243, the ATM cell 
header as defined in the recommendation is added to 
the payload unit of the ATM cells which are switched by 
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the AAL switch and in which the signals are multiplexed 
in accordance with the new multiplexing value. In addi- 
tion, in the AAL type 1 , the SAR-PDU (Segmentation 
and Reassembly - Protocol Data Unit) header and the 
pointer field are generated and so forth, while in the AAL 
type 2, the start field and the CPS packet header are 
generated and so forth. 

[0041] The configuration of a second embodiment of 
the AAL switch is shown in the form of a block diagram 
in Fig. 6. 

[0042] In an AAL switch 24-a, there is shown the con- 
figuration of a switch in which the switch for switching 
the signals which have been inputted with the AAL type 
2 to output the signals thus switched as the signals of 
the AAL type 2 is additionally provided with a diversity 
handover processing function. Now, by the diversity 
handover is meant the means for selecting, in the radio 
communication, the data having the higher quality 
among the data which has been received from a plurality 
of radio lines or composing a plurality of data. That is, a 
certain mobile station sends the electric wave of the 
packet signal to different base stations, and each of the 
base stations obtains the quality of the received signal 
to transfer the signal together with the received packet 
signal to a mobile switching center. Then, the mobile 
switching center compares the qualities of the packet 
signals which have been transferred thereto from a plu- 
rality of base stations with one another to select the 
packet signal having the higher quality, or to compose 
the packet signals into a packet having the higher qual- 
ity. 

[0043] The channel as the object of the diversity 
handover is set from the switching equipment control 
unit 22 shown in Fig. 2 to a memory control unit 2441 . 
In the figure, for example, the CPS packets P, P\ Q t G\ 
R, R\ S, S\ T, T\ U, U\ V, V and W, W are multiplexed 
in the ATM cells 110 to 113. Now, the CPS packets P 
and P' are paired for the diversity handover, and of the 
CPS packets P and P\ the signal having the higherqual- 
ity is selected to be multiplexed in the ATM cell to be 
outputted from the AAL switch 24. Likewise, the CPS 
packets Q and G\ R and R' etc. are respectively paired. 
The operation of a header analysis unit 2411 of the AAL 
switch 24 shown in Fig. 6 and the control of writing the 
data to a memory 2421 are the same as those of the 
AAL switch 24 as have been described with reference 
to Fig. 5. As for the read control, the packets (e.g., P 
and P') which have been stored every CPS packet in the 
memory 2421 as an object of the diversity handover are 
successively read out to be transferred to a diversity 
handover processing unit 2451. At this time, the infor- 
mation exhibiting that those packets are the processing 
object of the diversity handover is also transferred to- 
gether therewith. The packets each having the higher 
quality are transferred to a header processing unit 2431 
in accordance with the quality information added to the 
packets to generate ATM celts 114 and 115. For exam- 
ple, the CPS packet P' is read out right after having read 



out the CPS packet P to compare the quaJity information 
which is added to those packets, respectively, so that 
one of the CPS packets P and P is discarded amd the 
other is passed. In the example shewn iin F'g. &, there 

5 is shown the situation in which since the CPS packets 
P, Q\ FT, S, 7, U', V and W have the higher quality, these 
CPS packeis are ordered into the ATM cells (114 and 
115) again. :n this connection, since the une. to wheh 
the signals are to be transferred, of the CPS aadkets P, 

10 Q\ FT and S is different from That of the CPS packets T\ 
U\ Vand W. those CPS packets are multiplexed in other 
ATM cells (114 and 115) as shown in Fig. 6. 
[0044] The configuration of a third embodiment! of the 
AAL switch s shown in the form of a block diagram in 

75 Fig. 7. 

[0045] Fig. 7 shows a configuration of an AAL swnch 
24-b which s used within each of the switching equip- 
ment 2-3 ard 2-4 included in the network V shown in 
Fig. 4. More specifically, the AAL swtch 24-b is confg- 

20 urec in such a way that the AAL switch 24 as has been 
described win reference to Fig. 5 is additionally provid- 
ed with the voice data encoce/decooe fumcticn to carry 
out the switching of the information which is ordered ino 
the ATM eel with the AAL type 1 and the information 

25 which is ordered into the ATM ceil wch the AAL type 2. 
An ATM cell TOO 1 in which the CPS packets A'. 3', C and 
D 1 are multiplexed and an ATM cell 10V in which the 
CPS packeis W\ X\ Y' and Z* are multiplexed are boh 
written to a memory 2422. The CPS packets A', B\ C\ 

30 d\ W\ X\ Y' and Z which have been read cut from a 
memory 2422 are distributed to one of voice data de- 
code units 2452-1 and 2452-2 through a distributor 
2472, and ne voice data decode jnits 2^52-1 and 
2452-2 deccde the encoded voice data codes into the 

35 PCM codes :o generate the CPS packets a', b 1 . c', d\ w\ 
x' p y* and z*. .An AAL type 1 cell generation control unit 
2462 contros a selector 2452 to multiplex tne signals 
after decoding to generate the cells of the AAL type 1 
after having added the new header thereto ir a header 

*o generating unit 2432. At this time, sim iarly to ne above- 
mentioned embodiment of the AAL switch, in the AAL 
switch 24-b. Tie switching of the channels of tre packets 
which are multiplexed in the ATM ceils un accordance 
with the des-jnations of the CPS packets is carried out, 

■*s whereby it is possible to generate bcth of ar ATM cell 
106* contair.ng therein the CPS packets a' : c . y* and t 
and an ATM ceil 109' containing there n the CPS packet 
w\ x\ c* and d\ 

[0046] The configuration cf a foum embodiment of 
50 the AAL swtch is shown in the form cf a b!oc< diagram 
in Fig. 8. 

[0047] In Fig. 8, there is shown the situation in which 
a plurality oi CPS packets, which are handled wiith tne 
AAL type 2, are coupled to one another to generate one 
55 long packet and the tang packet thus generated is trans- 
ferred with tre AAL type 5. 

[0048] In an example shown in the ngure, CPS pack- 
ets a and A a-e coupled to each other :o generate a new 
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long packet a'. Then, the long packet a' thus generated 
is mapped, with the AAL type 5, on the ATM cell. Like- 
wise, the CPS packets b and B are coupled to each other 
to generate a new long packet b' and the CPS packets 
w and W are coupled to each other to generate a new 
long packet w\ and also the CPS packets x and X are 
coupled to each other to generate a new packet x\ When 
the long packet a* and the long packet x' are both trans- 
ferred to the same unit, those long packets can be re- 
spectively contained in the ATM cells 119-1 and 119-2 
having the same header. Likewise, when the long pack- 
et b 1 and the long packet w' are both transferred to the 
same unit, those packets can be respectively contained 
in the ATM cells 118-1 and 118-2 of the same header. 
[0049] In the AAL switch 24-c shown in Fig. 8, the CPS 
packets contained in the ATM cells 116 and 117 of the 
AAL type 2 which have been inputted are, similarly to 
the AAL switch 24-b as have been described with refer- 
ence to Fig. 7, written to a memory 2423. A memory con- 
trol unit 2443 reads out the CPS packets from the mem- 
ory 2423 in order to couple the CPS packets thus read 
out to one another, and controls the distributor 2473 to 
transfer the CPS packets thus coupled to one of packet 
generating units 2453-1 and 2453-2. In the packet gen- 
erating units 2453-1 and 2453-2, a plurality of CPS 
packets (e.g., a and A) are coupled to one another to 
generate one long packet (e.g., a'). A selector 2483 is 
selected on the basis of the control made by an AAL 
type 5 cell generating control unit 2463, and the long 
packet which has been read out is ordered into the ATM 
cell in a header generating unit 2443 in accordance with 
the convention of the AAL type 5. The point that the 
switching can be carried out in such a way that in the 
present AAL switch 24-c as well, the long packet a 1 and 
the long packet x' are both transferred to the same unit 
and hence are made the same ATM connection, and the 
long packet b' and w' are also made the same ATM con- 
nection is similar to that in the above-mentioned embod- 
iment. In this example, while not illustrated in any of the 
figures, if the AAL switch is provided with the function of 
the packet disassembly, then the signal conversion from 
the AAL type 5 to the AAL type 2 can be implemented 
in the reverse procedure to the present embodiment. 
[0050] According to the present invention, the AAL 
switches as described above are combined with each 
other to be connected to the ATM switch, whereby the 
signal of the su itable AAL type can be converted into the 
signal of the suitable AAL type to be transferred. In ad- 
dition, the signals of the different AAL types having the 
same destination can be tied up in a bundle to be con- 
verted into the signal of the AAL type of the destination 
to be transferred. 

(4) Internal Configuration of AAL Switch 

[0051] The description will hereinbelow be given with 
respect to the detailed configuration of the memory con- 
trol unit of the AAL switch which is included in the switch- 



ing equipment of the present invention. While the de- 
scription is given by taking as an example the control 
unit of the switch of the first embodiment shown in Fig. 
5, it should be noted that the memory control units of the 

s AAL switches 24-a to 24-c of other embodiments can 
also be configured in the same manner. 
[0052] The configuration of a memory control unit 244 
is shown in the form of a block diagram in Fig. 9. 
[0053] The memory control unit 244 is the unit for con- 

10 trolling, as described above, the operation of writing and 
reading out the data to and from the memory 242. For 
the operation of writing the data to the memory, on the 
basis of the header analysis result provided by header 
analysis unit 241, a write control unit 5 carries out the 

f5 control in such a way that in the case of the AAL type 1 
Structured Data Transfer Method, the data is stored in 
the memory every structured block, while in the case of 
the AAL type 2, the data is stored in the memory every 
channel of the CPS packet. 

20 [0054] With respect to whether the cell of the AAL type 
1 is read out or the cell of the AAL type 2 is read out, 
there are known the method wherein the read schedule 
is instructed on the basis of the setting made by the 
switching equipment control unit 22, the method where- 

25 jn the read instruction is issued in correspondence to 
the amount of data in the memory 242, and the like. The 
selection between the AAL type 1 and the AAL type 2 is 
carried out by the AAL selection control unit 9, and the 
signal which is used to control the memory 242 is trans- 

30 ferred to the memory 242 after having passed through 
a selector 6 from a read control unit 7 or 8 on the read 
selection side. 

[0055] The AAL type 1 read control unit 7 and the AAL 
type 2 read control unit 8 monitor the amount of data 

35 stored in the memory 242 by comparing the signal from 
the header analysis unit 241 with the information relating 
to the state of reading out the data from the memory 242 
at all times. More specifically, the AAL type 1 read con- 
trol unit 7 monitors whether or not the data for one block 

40 has been stored, while the AAL type 2 read control unit 
8 monitors whether or not the data for one CPS packet 
has been stored. Further, it is monitored that the data 
from one cell is stored every read connection. In this 
connection, the AAL type 2 read control unit 8 generates 

45 one packet from a plurality of CPS packets, and when 
processing the signals in packets, monitors whether or 
not the data for one packet is stored at all times. 
[0056] The configuration of the AAL type 1 read con- 
trol unit 7 is shown in the form of a block diagram in Fig. 

50 10. 

[0057] When an AAL type 1/2 selection control unit 9 
requires for a read ATM connection number generating 
unit 71 to read out the cells of the AAL type 1 , the read 
ATM connection number generating unit 71 determines 
55 the read ATM connection through which the data is to 
be read out in blocks from the memory 242 by utilizing, 
for example, the method of reading out the information 
relating to the scheduling which is previously set by the 
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switching equipment control unit 22 at the timing set by 
the timing generating unit 26 to transfer the information 
relating to the read ATM connection thus determined to 
a read control table 72. 

[0058] The read control table 72 carries out the read 
scheduling in such a way as to change (switch) the order 
of reading out the data which is stored in the memory 
242 every read ATM connection. To put it concretely, the 
table 72 exhibits the connection on the write side on the 
memory 242 and which block from the head of the 
blocks is a read object within that connection. The read 
address generating unit 73 generates a memory read 
address signal on the basis of that information to supply 
the address signal thus generated to the memory 242 
through the selector 6, which makes possible the read 
of the ATM cell signal. In this connection, the contents 
of the read control table 72 are also, similarly to the set- 
tings within the apparatuses in the above-mentioned 
embodiments, implemented on the basis of the control 
signal between the switching equipment or the net- 
works, or set by utilizing the method of carrying out the 
setting on the basis of the office data from the switching 
equipment control unit 22. 

[0059] As for other methods of determining the read 
ATM connection, there are known the method of switch- 
ing the current connection over to another connection 
after having read out a fixed amount of cells within a 
certain time period on the basis of the timing information 
which is synchronous with the network 1 , the method of 
monitoring the storage amount of data stored in the 
memory and carrying out, when the storage amount of 
data has become larger than a certain threshold, the op- 
eration of reading out the corresponding connection, 
and the like. In order to implement the former method, 
the scheduling data which is set by the switching equip- 
ment control unit 22 is read out to a read ATM connec- 
tion number generating unit 71 on the basis of the timing 
information which has been inputted from the timing 
generating unit 26 to generate the read ATM connection 
number, and so forth. In addition, in order to implement 
the latter method, the operation is carried out in such a 
way that when making the read request, that effect is 
transferred to the AAL type 1/2 selection control unit 7 
on the basis of the storage amount of data stored in the 
memory 242, which is monitored at all times by the read 
ATM cell connection number generating unit 71, using 
the information from the header analysis unit 241, and 
thereafter the data is read out from the memory 242 in 
accordance with the read request made by the AAL type 
1/2 selection control unit 9. 

[0060] The signal of 46 bytes or 47 bytes with respect 
to the specified read ATM connection is read out from 
the read control table 72. Since when generating the 
cells of the ATM type 1 on the basis of the Structured 
Data Transfer Method, the offset information needs to 
be inserted into only one cell of the eight cells, the signal 
of 46 bytes is read out only in this case, while the signal 
of 47 bytes is read out in other cases. The switching of 



the numbers of read out bytes is carried out on the basis 
of the control signal outputted from the header generat- 
ing unit 243. The read control table 72 has a counter 
table for the read ATM connection, and in correspond- 

5 ence to the value exhibited by the counter, the connec- 
tion number on the reception side and the information 
relating to which block from the head of the blocks of the 
connection is to be read out are written to the read con- 
trol table 72. When the read ATM connection has been 

10 specified, the value which is exhibited by the counter 
table is read out and thereafter, the values each for one 
cell are successively read out from the table 72. The 
contents of the counter table are updated by the number 
of bytes which have been read out to store the number 

is of bytes thus read out therein. As a result, when the sig- 
nal of the ATM connection is intended to be read out 
next time, the data for 46 bytes or 47 bytes from the 
location in which the above-mentioned scheduler was 
stopped may be read out. The read ATM cell connection 

20 number generating unit 71 monitors the amount of data 
stored in the memory 242 at all times and the information 
thereof is transmitted to the time slot switching sched- 
uler table 72 and the block which is to be read out is 
determined on the basis of that information. Tne read 

25 address generating unit 73 obtains the actual address 
on the memory on the basis of the value which is exhib- 
ited by the time slot switching scheduler table. 
[0061] For example, in the example shown in the fig- 
ure, the read control table 72 stores therein the infonma- 

30 tion relating to the set of the connection number on the 
reception side and the location from the head of the 
blocks within that connection every read connection 

number 1 j : . . ., m and also stores therein the counter 

value k exhibiting which block from the head within that 

35 connection is a read object. The data 120 (a : b, c a d) 
which is multiplexed in the ATM cell is stored in the in- 
side 242-1-1 cf the memory 242, and the data 121 (w : 
x, y, z) which is multiplexed in another ATM cell is stereo 
in the inside 2^2-1 -2 of the memory 242- The read con- 

40 trol table 72 reads out "a" in the inside 242-1-1 of the 
memory 242 tnrough the read address generating unit 
73 and the selector 6 in accordance with the reception 
connection number "1 " of No. k for the counter value *kV 
and the location "1 * from the head of the blocks with re- 

45 spect to the read connection number j. Next, the count- 
ing operation is continued. Likewise, the read ccntrol ta- 
ble 72 reads out "b" in the inside 242-1 -l for the counter 
value "k + 1 Next "y" in the inside 242-1 -2 is read out 
for the counter value 'k + 2", and then "z" in the inside 

so 242-1-2 is read out for the counter value "k + 3\ 

[0062] In a rranner as described above, the ATM cell 
1 22 (a, b, y, z) is read out from the memory 242 to be 
transferred to -he header generating unit 243. 
[0063] The configuration of the AAL type 2 read out 

55 control unit 8 is shown in the form of a block diagram in 
Fig. 11. 

[0064] When the data is being written to the memory 
242, the information relating to the length of the CPS 
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packet which is stored from the header analysis unit 241 
to the memory 242 and the information relating to wheth- 
er or not the location of interest is the final location of 
the packets are transferred to the read control table 81 . 
Now, by the final location of the packets is meant one of s 
the end location of the CPS packets, the final location 
of the final CPS packet when the packet exceeding the 
specified value is divided to be transferred as the CPS 
packets, the final location of the final CPS packet when 
one packet is generated from a plurality of CPS packets, 
and the like. Since which information is used as the final 
location information differs every channel of the CPS 
packet, that information is set by the switching equip- 
ment control unit 22. In addition, the channel numbers 
of the CPS packets which are to be read out through the 
connection are successively stored in read ATM con- 
nections in the read control table 81. When the CPS 
packets of the same channel are successively read out, 
the numbers are stored so as to be continuous. The in- 
formation relating to the total sum of the lengths of the 
packets is also stored in the table 81, and in addition 
thereto, the timer can also be stored in the table 81. 
When the length the information of which is stored has 
become equal to or larger than 47 bytes, the CPS packet 
is made the candidate for the generation of the ATM cell. 
[0065] When the read instruction has been issued 
from the AAL selection control unit 9, the cell corre- 
sponding to the ATM connection of the read candidate 
is read out. Since in the table 81, there is shown the 
remainder of the CPS packet which is left since it is more 
than the last ATM can carry, first of all, the remainder is 
read out and then the CPS packet for 47 bytes as the 
read candidate is read out. When only a part of the CPS 
packet can be read out, the channel number of the CPS 
packet only a part of which can be read out and the in- 
formation relating to the remaining data length are both 
stored in the table. In addition, the table includes the 
timer table every head ATM connection in order to man- 
age the time in such a way that when the CPS packets 
have not arrived much, a time to generate the ATM cell 
does not become long. 

[0066] A read address generating unit 82 generates 
a memory read address signal on the basis of the infor- 
mation of the packet which is specified in a read packet 
candidate storing table 81 to supply the address signal 
to the memory, which results in the ATM cell signal being 
able to be read out. 

[0067] For example, in this figure, the read control ta- 
ble 81 stores therein, every read ATM connection 
number, the read CPS packet candidates including a set 
of a plurality of candidates and the packet lengths there- 
of, the CPS packet length total sum, and the timer. In 
the figure, there is shown an example in which the data 
130 from the header analysis unit 241 first reaches the 
memory 242 and then the data 1 31 reaches the memory 
242, and thereafter the data of the ATM connection 
number "p" is read out. "A" and "B" contained in the data 
130 which has reached are respectively stored in the 



areas 242-2-A and 242-2-B in the inside of the memory 
242. In this connection, since "C" and "D M in the data 
1 30 are assumed not to have M p" as the ATM connection 
number, the figure is not illustrated in which "C" and "D" 
are stored in the memory 242. The information relating 
to the fact that "A" and "B" in the data 1 30 having n p n as 
the read ATM connection number have been stored in 
the memory 242 is transferred from the header analysis 
unit 241 to the read table 81 , whereby "A" and "B" are 
shown as the candidates in the column of the read CPS 
packet candidate of the read ATM connection number 
"p" of the table, and also the information relating to the 
packet lengths thereof is also stored therein. At this time, 
the CPS packet length total sum is also calculated. 
Since only "A" and U B" are available at this time point, 
the total sum is 17 (= 5 + 12) and hence this value does 
not reach the value for one cell. As a result, at this time 
point, "A" and "B" are not made the read candidates. 
Thereafter, the data 131 is inputted to the memory 242 
and "Y* and "Z" having "p" as the read ATM connection 
number are respectively stored in the areas 242-2-Y and 
242-2-Z in the inside of the memory 242 and also are 
stored in the column of the read CPS packet candidate 
of the read control table 81 . At this time, the CPS packet 
length total sum of the read connection number "p" be- 
comes 50 (= 5 + 12 + 18 + 15) so that the length which 
enables the ATM cell to be formed is obtained. There- 
fore, in order that the ATM connection number n p u may 
be made a read object, the ATM connection number "p" 
is stored in the column of the read ATM connection can- 
didate 811 . Thereafter, when the read instruction issued 
from the AAL selection control unit 9 has been received, 
the ATM connection number "p" in the column of the 
read ATM connection candidate 811 is read out. U A", U B M , 
"Y" and "Z" are shown as the read CPS packet candi- 
dates of the ATM connection number "p" of the read con- 
trol table 81 and in accordance therewith, the read ad- 
dress generating unit 82 generates the control signal to 
read out the data of "A", "B", "Y n and "Z" from the mem- 
ory 242. While the data of the CPS packets which has 
been read out is erased from the column of the read CPS 
packet candidate, with respect to the CPS packet which 
is left since it is more than the ATM cell can contain 
therein, the data of the remaining packet length and the 
like is registrated in the column of the read CPS packet 
candidate. In this connection, the timer of the read con- 
trol table 81 is the mechanism for preventing, in a certain 
read ATM connection, the CPS packets from stagnating 
and also for making, after a lapse of a certain time pe- 
riod, the ATM connection number "p" a read object even 
if there is no data for one cell, 

[0068] As set forth hereinabove, according to the 
present invention, when signals of a plurality of channels 
which are multiplexed by utilizing the Structured Data 
Transfer Method of an AAL type 1 or signals of a plurality 
of channels which are multiplexed by utilizing that Meth- 
od of an AAL type 2 are transferred, those signals are 
transferred with those multiplexed. Therefore, the trans- 
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f er can be carried out economically and with small trans- 
fer delay, and further the unit to which those signals are 
to be transferred can be selected every channel within 
a network and also the signals can be multiplexed in 
ATM cells every unit to which the signals are to be trans- 
ferred. 

[0069] In addition, according to the present invention, 
in the case where a voice data decode circuit is provided 
in a network, the encoded voice data signals are trans- 
ferred with those signals multiplexed in ATM cells so that 
the transfer can be carried out economically and with 
small transfer delay, while the decoded signals are 
transferred with those signals multiplexed in ATM cells 
so that the transfer can also be carried out economically 
and with small transfer delay. Further, the unit to which 
those signals are to be transferred can be selected eve- 
ry channel within a network and also the signals can be 
multiplexed in ATM cells every unit to which the signals 
are to be transferred. 

[0070] In addition, according to the present invention, 
the interconnection of networks becomes possible in 
which cells which are ordered into AAL cells with a plu- 
rality kinds of AALs are mixedly transferred, and also it 
is possible to provide switching equipment, a switching 
system and a network for transferring the information 
which is contained in ATL cells by carrying out the con- 
version of the AAL type or the conversion of the signals 
(encoding, decoding, encryption or the like of codes) to 
a desired destination. 

[0071] Furthermore, according to the present inven- 
tion, by adopting such a configuration that a normal ATM 
switch and a upper layer processing switch are distrib- 
utively arranged in correspondence to the switching 
function, the upper layer processing switch is suitably 
arranged in accordance with the load. Therefore, it is 
possible to provide highly functional ATM switching 
equipment having various processing functions by 
which even when ATM cells which are ordered into ATM 
cells with a plurality kinds of AAL types are mixedly 
present, the interconnection can be readily carried out. 
Further, since the upper layer processing switch can be 
simply selected, installed or exchanged, it is possible to 
provide switching equipment, a switching system and a 
network each of which is excellent in maintenance and 
operation and each of which has an economical config- 
uration. 

[0072] While the present invention has been particu- 
larly shown and described with reference to the pre- 
ferred embodiments, it will be understood that the vari- 
ous changes and modifications will occur to those skilled 
in the art without departing from the scope and true spirit 
of the invention. The scope of the invention is therefore 
be determined solely by the appended claims. 



Claims 

1 . An ATM cell switching method comprising the steps 



of: 

inputting a piuraJrty cf ATM cells of a first type 
whicn have teen generated by murtipexin>g sic- 

5 nals of a plurality of channels: and 

switching saJd signals of a plurality ol channes 
whicn are multiplexed in the pluiralty off ATM 
cells of the first type and comertimg tne siignas 
of the channels to the same desiinaaon into a 

io plurality of ATM cells of a second T>pe which 

are emptoyed by the same destination to output 
the ATM cells of the second ftpe thus obtained. 

2. An ATM :ell switching me-hod according :o claim " : 
J5 further comprising a step cf switcr.ng, after the ATM 

cell of tre first cr seconc type has been inputted, 
signals of a plurality of the channels whicn are mul- 
tiplexed n the plurality cc ATM cells of tne first cr 
second type. 

20 

3. An ATM cell switching method according io claim : . 
wherein tne ATM cell of the first type or the ATM cell 
cf the second type is the ATM eel which is gener- 
ated by Liilizimg the Structured Data Transfer Meth- 

25 od of an AAL type 1 , an AAL type 2 or an AAL type 5. 

4. An ATM cell switching method according io claim ; : 
wherein the ATM cell of the first type and the ATM 
cell of the seconc type are different in AAL type from 

$0 each other. 

5. A switchng method comprising the steps of: 

inputting a plurality a- ATM cells of a firss type 
55 and a plurality of ATM cells zf a second type 

whicn have been generated by multiplexing sig- 
nals cf a plurality of channels havinc different 
dest nations: and 

switcning sad signals of the clurality of char- 
■tf nels which are multiplexed h the puraKity cf 

ATM celEs of the firs: type ard the p.uraJirty cf 
ATM celts of the second type, and converting 
the signals cc the channels tc the sane dest - 
naticn into the ATM cells of ne first type, the 
ATM cell's of the secend type or ATT.! cells cf 
anorer type which are employee by the same 
destnation tc output :he resutans ATM cells. 

6. Switching equipment conrprising: 

so 

an ATM switch (23) accomrrcdaEing herein a 
plurality of ATM I ones to carry cut switching with 
heacer information of ATM ceils: and 
an A~M upper layer switch (2-) having an inpu 
55 and an output connected to said ATM switch 

and nputting ATM cells of a first type which 
have oeen generated by multiplexing signals cf 
a plu*ality of channels and switching said sig- 
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nals of the plurality of channels which are mul- 
tiplexed in the plurality of ATM cells of the first 
type to generate ATM cells of a second type to 
output the ATM cells of the second type thus 
generated to the ATM switch. 

7. Switching equipment according to claim 6, wherein 
said ATM upper layer switch comprises: 

a header analysis unit (241 ) which analyzes an 
ATM cell header; 

a memory (242) which stores therein ATM cells 
of a first type in blocks by said header analysis 
unit and storing therein ATM cells of a second 
type every channel of a variable length packet; 
a header generating unit (243) which generates 
an ATM cell from said memory; and 
a memory control unit (244) which controls said 
memory and said header generating unit on the 
basis of the analysis made by said header anal- 
ysis unit. 

8. Switching equipment according to claim 7, wherein 
said memory control unit comprises: 

a first read control unit (7) which controls the 
operation of reading out the ATM cell of the first 
type; 

a second read control unit (8) which controls 
the operation of reading out the ATM cell of the 
second type; and 

a selection control unit (9) which selects be- 
tween said first and second read control units. 

9. Switching equipment according to claim 6, wherein 
said ATM upper layer switch includes a diversity 
handover processing unit which selects, of a plural- 
ity of inputted information, one having the higher 
quality or composing a plurality of data. 

10. Switching equipment according to claim 6, wherein 
said ATM upper layer switch includes a voice data 
encoder or a voice data decoder which encodes or 
decodes the inputted voice information signal. 

11. Switching equipment according to claim 6, wherein 
said ATM upper layer switch includes a packet gen- 
erating unit and converts the ATM cell of the second 
type into an ATM cell of a third type. 



are multiplexed in the plurality of ATM cells of 
the first type to output the resultant signals; 
an ATM cell switch (23) connected to said first 
ATM upper layer switch for carrying out the 
5. switching with header information of the ATM 

cells; and 

a second ATM upper layer switch (24-3, 24-4) 
having an input and an output connected to said 
ATM cell switch inputting the ATM cells of the 
10 first type which have been generated by multi- 

plexing the signals of the plurality of channels 
and switching the signals of the plurality of 
channels which are multiplexed in the plurality 
of ATM cells of the first type to generate ATM 
15 cells of a second type to output the ATM cells 

of the second type thus generated. 

13. A switching network comprising: 

a plurality of switching equipments (2-1, 2-2, 
20 2-3, 2-4) as defined in claim 6 or 12, wherein a 
source which will employs ATM ceils of a first type 
inputs the ATM cells of the first type which have 
been generated by multiplexing signals of a plurality 
of channels; the signals of the plurality of channels 
25 are switched which are multiplexed in the plurality 
of ATM cells of the first type, and the signals of the 
channels to the same destination are converted into 
ATM cells of a second type which are employed by 
the same destination to be outputted; and the same 
30 destination receives the ATM cells of the second 
type. 

14. An ATM cell switching method comprising the steps 
of: 

35 

inputting ATM cells of a first type which has 
been generated by multiplexing signals of a plu- 
rality of channels having different destinations 
to a network (1); and 

40 • switching said signals of the plurality of chan- 

nels which are multiplexed in the plurality of 
ATM cells of the first type and converting the 
signals of the channels to the same destination 
into ATM cells of a second type which are em- 

45 ployed by the same destination to output the 

resultant ATM cell to said network. 



10 



15 



20 



25 



12. Switching equipment comprising: 

a first ATM upper layer switch (24-1, 24-2) 
which accommodates therein a plurality of ATM 
lines and inputs a plurality of ATM cells of a first 55 
type which have been generated by multiplex- 
ing signals of a plurality of channels and switch- 
ing the signals of the plurality of channels which 
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